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The  purpose  of  these  tests  was  to  determine  whether  or  not  the  use 
of  fan  care  is  of  advantage  in  preventing  the  freezing  of  lettuce  in 
winter  shipment  *« 

In  earlier  tests  (  HD  TQ  A  So  Office  Report  NoQ  178)  it  appeared 
that  the  use  of  fans  to  force  air  circulation  in  the  bottom  part  of  the 
load  might  be  beneficial  in  this  connect! onQ     Since  fan  cars  are  often 
used  for  the  winter  shipment  of  lettuce,  but  with  the  fans  out  of 
operationp  the  present  tests  were  planned  to  get  information  on  this 
point  with  the  fans  in  operation    The  shipments  used  were  regular 
commercial  consignments  handled  in  all  respects  in  accordance  with 
customary  practices0  no  attempt  being  made  to  set  up  special  exoeri- 
raental  conditions  or  to  control  loading  or  icing  except  to  have 
comparable  loads  in  each  pair  of  cars  and  to  see  that  the  cars  were 
iced  in  a  comparable  mannere  go  far  as  T>ossible0     The  experimental 
shipments  from  Imperial  Valley,,  California  to  New  York  City  made 
between  January  17  and  2*>e  19^7  0  are  described  in  the  outline  of 
test  So 

Packing  and  loading 

The  lettuce  was  packed  in  Los  Angeles  crates  lined  with  either 
waxed  or  parchment  paperc    Each  crate  contained  three  layers  of  heads0 
butts  up0  with  28  to  30  pounds  of  crushed  ice  distributed  between  the 
layers  (package  icing) 0    A  paper  pad  was  placed  over  the  top  layer  to 
protect  it  from  the  "bulge  ice-  used  under  the  lidc    No  ice  was  placed 
underneath  the  bottom  layer  of  heads© 

Host  of  the  cars  contained  3*8  or  320  crates  loaded  lengthwise  of  the 
car,     five  rows  wide,  four  layers  high  in  sixteen  stacks,,  making  through 
loadSc     In  the  318-crate  loads  the  two  doorway  stacks  had  four  crates 
in  the  top  layer  instead  of  fiveD     Car  1-A  contained  360  crates  or 
fourteen  stacks  of  23  crates0  six  wide  for  three  layers  and  five  wide 
in  the  top  layer0  plus  two  stacks  of  19  crates  each  in  the  doorwayQ 
The  doorway  stacks  were  five  wide  for  three  layers  and  four  wide  on  top 
similar  to  those  of  the  318~crate  loadc     The  crates  were  loaded  on  their 
sides  in  the  first  three  layers  and  upright  with  bulge  up  in  the  top 
layer  except  in  cars  5~A  831(1  B  in  which  crates  of  the  top  layer  were 
loaded  eidewise  except  along  one  wallc    When  the  crates  were  placed 
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apright  in  the  top  layere  they  practically  covered  the  loading  space 
including  the  air  channels  between  the  rows  in  the  lower  layers0  This 
arrangement  confined  the  ice  to  the  top  of  the  load  which B  from  a 
refrigeration  Tiewpoint0  may  be  sufficient  for  winter  shipments?  In 
top  icing  cars  B0  practically  all  the  ice  was  piled  on  top 

of  the  load  but  owing  to  the  sldewise  loading  of  the  top  layer  of 
crates,,   there  was  more  chance  of  it  dropping  into  the  channels  when 
the  cars  were  in  aotionQ 

Cars  and  routing 

Standard  end-bunker  refrigerator  cars  with  and  without  built-in 
air-circulating  fans  were  used  in  these  tests,,  with  cars  of  each  type 
paired  together  for  a  test  on  each  of  six  daysQ     Wherever  -oossiblec 
the  pairs  vere  composed  of  cars  similar  in  loading  soace0  insulation 
and  general  condition,,     The  fan  cars  were  of  recent  construction 
and  the  standard  cars  were  either  fairly  new  or  recently  rebuiltc 
It  was  desired  that  each  pair  of  cars  be  loaded  at  the  same  shedt 
routed  alike  and  destined  to  a  single  receiverQ     This  was  not  always 
accomplished  as  is  shown  in  the  above  table  of  car  and  loading  datac 
Howe$er0  all  cars  were  shipped  to  the  Hew  York  area  and  were  routed  the 
same  as  far  as  Chicago0    Passing  reports  from  several  points  enrouts 
show  that  each  pair  was  held  together  as  far  as  Chicago  except  in 
test  3»  where  the  standard  car  arrived  at  Chicago  ten  hours  ahead  of 
the  fan  carG    tfhen  the  cars  of  a  pair  were  separated  by  different 
routings  out  of  Chicagoc   they  arrived  at  their  destination  within 
four  hours  of  each  other0    The  transit  period  ranged  from  8  to  11 
days  but  some  of  the  cars  were  held  on  track  several  days  before 
unloadingo 

Icing 

It  was  intended  that  all  cars  should  have  comparable  refrigeration 
in  transit  and  that  all  would  have  dry  bunkerst  but  in  four  of  them 
(as  noted  in  the  above  outline)  0  the  bunkers  were  1/8  to  1/U  full  of 
"old"  ice  remaining  from  the  previous  shipment0     The  cars  were  all 
top-iced  soon  after  loading  was  completed,,  by  blowing  crushed  ice  over 
the  top  of  the  loadp  filling  the  space  nearly  to  the  ceiling  (approxi- 
mately 20  inches) c     Very  little  ice  reached  the  cavities  between  crates 
or  between  the  crates  and  the  walls0    Test  cars  *y~k  and  5-B  bad  ice 
blown  against  the  doors  (outsider  opposite  loading  platform)  as  well 
as  on  top  of  the  loadc     The  amoxint  of  top—ice  varied  from  10 „ 200  to 
15D000  poundSo     The  package  ice  of  28  to  30  pounds  per  crate  added 
9o500  to  lOpOOO  pounds  to  this  amounts     The  car  doors  and  ventilators 
were  closed  immediately  after  icing  was  finishedD 

Paper  was  used  over  the  doorways  and  bunker  openings  of  «ome  of  the 
cersr  as  indicated^ 
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Ryan  Recording  Thermo  rasters 

Previous  studies  (US DA.  Technical  Bulletin  627,  1938)  showed  that 
in  winter  shipments  freezing  is  most  likely  to  occur  in  the  bottom  layer 
of  the  load  near  the  doorway;  therefore,  to  measure  the  temperatures 
in  this  area,  two  Ryan  recording  thermometers  were  mounted  underneath 
the  floor  rack  near  the  doorway,  one  near  the  north  wall  (in  transit) 
and  one  near  the  south  wall.    A  third  thermometer  was  attached  to  the 
underside  of  each  car  near  the  doorway  to  record  the  outside  air  temper- 
atures through  which  the  test  car  passed. 

Results 

Outside  temperatures  and  air"  temperatures  under  the  floor  racks  in 
the  twelve  test  cars  are  summarized  in  table  1.    The  length  of  the  transit 
period  ranged  from  eight  to  eleven  days  in  the  different  tests;  however, 
the  cars  of  each  test  were  enroute  the  same  length  of  time  and  the  average 
inside  temperatures  found  during  this  period  are  used  for  comparison. 
The  holding  period  between  arrival  in  the  New  Tork  area  and  unloading 
varied  considerably  between  tests  and  between  cars  of  each  test. 

The  cars  were  inspected  at  time  of  unloading.    liecords  of  amount  of 
too  ice  remaining  at  destination  are  presented  in  table  2. 

Transit  temperatures 

When  the  doors  were  open  during  loading,  the  temperature  of  the  air 
under  the  floor  racks  where  the  thermometers  were  located  was  65°  to 
70°F. ,  but  it  drooped  raDidly  to  42°  or  lower  by  midnight  of  the  loading 
day.    In  most  fan  cars,  temperatures  of  31°  to  35°  were  recorded  by  mid- 
night of  the  first  day  in  transit.    In  the  standard  cars,  usually  another 
24  hours  elapsed  before  this  level  was  reached.    The  temperatures  in  all 
cars  leveled  off  after  the  first  or  second  day  and  remained  fairly  con- 
stant for  the  remainder  of  the  trip.    Temperature  below  31°  occurred  only 
in  one  car  (test  6— A)  during  the  transit  oeriod.    The  coldest  weather 
was  encountered  by  this  car  and  its  companion  (test  6-B) . 

The  mean  transit  temperatures  of  both    the  fan  cars  and  the  standard 
cars  were  similar,    differences  between  pairs  of  cars  shipped  at  the 
same  time  ranged  between  0.4°  and  2.2°F.  with  the  fan  cars  averaging  1.1° 
colder  than  the  standard  cars.    Under  the  conditions  of  the  test,  a 
difference  of  1°  in  average  transit  temperature  is  considered  too  small 
to  be  significant.    However,  it  is  noteworthy  that  during  the  first 
part  of  the  trip,  the  fan  cars  cooled  faster  than  the  standard  cars  due 
to  forced  air  circulation  and  despite  the  blanketing  effect  of  the  top- 
ice  on  the  air  channels  through  the  load. 

Daily  temperature  differences  between  the  north  and  south  sides  of 
the  cars  occurred  frequently,  but  they  were  usually  small  (less  titan  1°) 
after  the  first  day  enroute  and  one  side  was  not  consistently  colder 
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than  the  other.    The  greatest  differences  in  temperature  between 
the  north  and  south  sides  of  individual  cars  were  3°  on  the  third 
day  in  fan  car  3-A,  2°  on  the  third  day  in  standard  car  6-B,  and 
2°  to  5°  on  several  days  in  fan  car  6- A. 

From  the  transit  temperatures  recorded  for  the  positions  under 
the  floor  racks  of  the  cars  in  these  tests,  it  is  concluded  that  there 
is  no  practical  difference  between  fan  cars  and  standard  cars  or  be- 
tween the  north  and  south  sides  of  the  cars  during  the  season  of  the 
year  when  the  tests  were  made,  provided  the  doors  are  tight  and  in 
good  repair. 

Effect  of  outside  temperatures 

The  maximum  and  minimum  temperatures  recorded  by  the  thermometers 
attached  outside  show  that  the  cars  of  the  first  three  tests  were  in 
transit  during  periods  of  fairly  moderate  weather.    The  minimum  temper- 
ature, was  20°F.  or  slightly  below  on  only  one  or  two  nights  en  route 
and  the  maximum  temperatures  were  generally  above  4-0° .    Apparently  the 
weather  was  too  mild  to  affect  the  temperature  inside  the  cars. 

Although  the  cars  of  the  fourth  test  encountered  colder  weather 
with  several  days  in  which  the  minimum  temperature  was  20°F.  and  the 
maximum  was  as  low  as  31°,  no  notable  influence  of  outside  tempera- 
tures on  inside  temperature  was  evident.    However,  during  a  period 
of  5°  weather  while  the  cars  ware  held  on  track,  a  4°  drop  in  temper- 
ature occurred  in  the  standard  car  -4-B. 

Again,  outside  temperatures  as  low  as  20°F.  on  two  days  of  the 
transit  period  caused  no  change  in  the  inside  temperature  in  the  cars 
of  th«  filth  test. 

Sub-freezing  weather  with  temperatures  ranging  as  low  as  13°F. 
predominated  during  the  last  five  days  of  the  transit  period  of  the 
sixth  test  and  the  temperature  inside  the  cars  cooled  gradually  to 
points  between  29°  and  31°  which  is  below  the  freezing  point  of 
lettuce  (31.2°F.).    This  condition  continued  at  the  south  door  in 
the  fan  car  while  it  stood  during  several  more  days  of  cold  weather 
at  New  York  before  unloading. 

From  these  records  it  is  evident  that  several  days  with  outside 
temperatures  -vrell  below  freezing  are  necessary  to  cause  an  appreciable 
drop  in  temoerature  inside  the  car  at  the  bottom  of  the  load.  Since 
no  marked  effect  on  inside  temoerature  resulted  during  the  transit 
period  of  these  cars,  no  advantage  may  be  claimed  for  either  the 
standard  or  the  fan  cars  in  this  respect. 
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Freezing  in  .jury 

Freezing  injury  was  found  only  in  standard  car  4-B  and  in  fan  and 
standard  cars  6— A  and  B.    In  car  4-B  the  freezing  occurred  in  the  bottom 
layer  crates  adjacent  to  the  north  side  door.    The  heads  of  the  bottom 
two  layers  in  these  crates  were  injured  to  a  denth  of  one  to  three  leaves. 
The  temperatures  recorded  inside  of  this  car  indicate  that  the  damage 
most  likely  occurred  while  the  car  was  being  held  on  track  and  just  prior 
to  unloading  when  there  was  a  sudden  drop  of  the  temoerature  in  the  car 
from  34°  to  30°F.  on  the  fifth  day  after  arrival  at  New  York  in  conjunction 
with  low  outside  temperatures.    The  lowest  temperature  recorded  inside 
the  car  srior  to  this  time  was  33°.    The  companion  fan  car  was  also  held 
on  track  at  this  time  but  inside  air  temperatures  were  not  recorded; 
however,  no  freezing  damage  was  found  when  the  lettuce  was  unloaded. 

Freezing  damage  was  found  in  both  cars  of  the  sixth  test.  This 
damage  consisted  of  injury  to  the  outer  one  or  two  leaves  of  heads  in 
the  bottom  doorway  crates  where  temperatures  in  transit  sufficiently  low 
to  cause  freezing  occurred  in  both  cars. .  The  last  five  days  en  route 
were  characterized  by  sub-freezing  weather  and  temperatures  of  31°  and 
28°F.  were  recorded  inside  the  standard  car  and  the  fan  car,  respectively, 
during  this  time.    In  addition  to  the  da&gfc'  noted  at  the  bottom  door- 
way oosition,  lettuce  in  other  parts  of  the.  fan  car  showed  loosening  of 
the  epidermis  which  seems  to  be  a  symptom  -<>f  freezing  injury.  This 
condition  extended  halfway  into  the  heads',  but  since  it  was  present  in 
the  lettuce  irrespective  of  its  positional*  the  crates  or  the  car,  this 
injury  may  have  occurred  in  the  field.  jy* 


The  freezing  of  lettuce  encountered  ^n  these  tests  could  not  be 
associated  with  the  type  of  car  used.    Alfeough  freezing  occurred  in 
the  standard  car  and  not  in  the  fan  car  of  the  fourth  test,  it  evidently 
occured  late  in  the  holding  period  and  not  while  the  cars  were  in  tran- 
sit.   At  this  time,  any  advantage  due  to  increased  air  circulation  in 
the  fan  car  while  moving  would  be  nullified.    Freezing  injury  occurred 
at  the  bottom  doorway  in  both  types  of  cars  in  the  sixth  test. 

Top-ice  remaining 

The  depletion  of  top-ice  in  transit  was  much  greater  than  expected 
in  winter  shipments.    The  accompanying  sketches  show  the  contour  of 
the  ioi  along  the  centerline  of  the  car  and  also  at  cross  sections  over 
the  bunker,  quarterlength,  and  doorway  stacks  during  unloading.  The 
distribution  and  amount  of  ice  remaining  on  top  of  the  loads  at  des- 
tination  varied  from  a  few  scattered  cIubps  in  standard  car  5-B  to  nearly 
full  coverage  in  fan  and  standard  cars  6-4  and  B.    In  both  types  of 
equipment,  equally  excessive  loss  of  ice  occurred  at  the  ends  of  the 
car  exposing  several  stacks  of  crates  in  many  instances.  Similarly, 
there  was  no  consistent  difference  due  to  the  kind  of  car  in  the  amount 
of  ice  remaining  on  top  as  judged  by  the*  average  thickness  when  other 
conditions  were  similar  (table  2). 
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Loss  of  top-ice  in  transit  seamed  to  be  affected  leas  by  the  tyoe 
of  car  than  by  other  factors  such  as,  (l)  the  presence  of  bunker  ice, 
(2)  the  amount  of  top-ice  used,  (3)  the  method  of  stacking  the  crates 
and  the  size  of  the  load,  (4)  the  nanering  of  the  bulkhead  openings,  and 
(5)  the  transit  neriod  including  the  time  of  holding  the  cars  on  track 
at  the  market.    Consequently  (l)  when  empty  cars  have  ice  in  the  bunkers 
the  car  structure  is  cool  and  the  initial  meltage  of  ton-ice  is  less 
than  in  warm  ndryn  cars.    In  other  tests  between  1,200  and  1,£00  r>ounds 
of  ice  were  melted  during  the  initial  cooling  of  emnty  gra^e  cars 
(h.  T.  &  S.  Report  177)  and  this  amount  or  more  undoubtedly  is  needed 
to  cool  the  walls  of  "dry"  cars  in  the  Imperial  Valley.    The  nresence 
of  bunker  ice  may  account  in  part  for  the  relatively  good  coverage  found 
in  cars  1-A,6-A,  and  6-B,     (2)  Obviously  15,000  rounds  of  ton-ice  will 
give  more  coverage  and  last  longer  than  lesser  amounts  if  other  conditions 
are  equal,    (3)  Sidewise  stacking  of  the  crates  in  the  ton  layer  as  in 
cars  5-A  and  B  made  wide  channels  between  the  crates  where  the  ton-ice 
could  drop  through.    The  ice  coverage  in  these  cars  was  very  noor  on 
arrival  and  considerable  quantities  of  ice  had  settled  betwe^  the  crates. 
In  contrast  with  this,  the  heavy  load  used  in  car  1-A,  had  six  rows  of 
crates  in  the  lower  layers  which  left  very  little  channel  snace  between 
rows.    This  prevented  the  ice  from  settling  and  accounted  in  nart  for 
the  relatively  good  coverage  of  ton-ice  in  this  car  at  destination. 
Other  loading  conditions  not  noted  that  might  tend  to  3hake  the  top-ice 
off  the  end  stacks  are  lengthwise  slack  and  the  use  of  deen  end  gates. 
(4)  The  bulkhead  openings  were  nanered  in  standard  cars  2-B  and  6-B, 
Both  cars  arrived  with  more  top-ice  than  many  of  the  other  cars  but 
the  value  of  the  naner  in  reducing  the  loss  of  ton-ice  was  not  deter- 
mined.    (5)  As  would  a  larger  amount  of  top-ice  tend  to  increase  the 
coverage  at  destination,  so  would  a  shorter  transit  period  have  a  similar 
effect  in  so  far  as  the  loss  is  due  to  meltage.    The  average  deoth  of 
ice  in  cars  unloaded  at  different  times  indicates  that  this  is  true 
(table  2),  but  as  explained  above,  the  loss  of  top-ice  may  be  due  to  many 
factors,    3$  winter  shipments  loss  of  ton-ice  from  settling  through  the 
load  may  be  as  great  as  loss  from  melting. 

The  cars  arriving  with  best  coverage  of  ton-ice  were  6-A  and  B, 
Both  of  these  cars  had  a  small  quantity  of  "old"  ice  in  the  bunkers  and 
in  addition  they  received  15,000  nounds  of  ton-ice;  the  bulkhead  open- 
ings also  were  nanered.    In  direct  contrast,  the  cars  in  test  5  arrived 
with  the  least  amount  and  the  noorest  distribution  of  ton-ice.  These 
cars  also  had  15,000  rounds  of  top-ice  and  the  noor  coverage  at  arrival 
was  undoubtedly  due  to  the  sidewise  loading  of  the  ton  layer  which 
allowed  much  of  the  top-ice  to  droo  down  into  the  load.    Other  cars 
with  poor  coverage  were  cars  2-A  and  3-B.    ^hey  were  warm  and  "dry" 
when  loaded,  were  not  nanered,  and  received  the  least  amount  0-0,200  to 
10,800  nounds)  of  top-ice. 

The  outstanding  fact  to  be  noted  in  regard  to  the  distribution 
of  ton-ice  remaining  at  destination  is  that  the  crates  at  the  ends 
of  the  load  tended  to  become  bare  of  ice  in  transit.    This  is  a  common 
occurrence  in  summer  shipments  but  was  unexoected  in  these  winter 
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shipments,    Apparently,  car©  in  loading  and  to^-icing  is  needed  to 
insure  amnle  coverage  of  the  end  crates.    There  was  no  indication 
that  unsafe  carrying  temoeratures  occurred  in  these  crates  but  these 
might  occur  if  un seasonal  warm  weather  is  encountered. 

Summary 

I'.o  large  or  significant  differences  in  air  temperatures  ui  der  the 
floor  racks  at  the  doorway  were  found  between  standard  cars  and  fan 
cars  in  these  tests. 

Freezing  injury  occurred  in  three  cars  but  could  not  be  associated 
with  car  type. 

From  the  data  obtained  it  aopears  that  several  days  of  sub-freezing 
outside  temperatures  are  required  before  freezing  takes  olace  in  loads 
of  lettuce  as  used  in  these  tests,    Iaily  minimum  outside  temoeratures 
of  19°  and  20°F.  with  maxima  of  50°  or  lower  did  not  cause  freezing. 

In  both  types  of  cars  tested,  the  number  of  top  layer  crates  bare 
of  ice  at  destination  appeared  to  be  too  great.    Further  tests  are 
necessary  to  determine  whether  this  was  due  to  melta?e  of  the  too-ice 
or  to  sifting  61  top-ice  down  through  the  load. 

Conclusion 

There  appears  to  be  little  difference  between  standard  cars 
and  fan  cars  with  respect  to  the  total  top-ice  meltage  or  the  pattern 
of  the  crust  of  top-ice  remaining  at  destination. 

Although  the  use  of  fan  cars  (with  fans  ©Derating)  for  winter 
shipments  of  top-deed  lettuce  did  not  eliminate  damage  by  freezing 
in  transit  as  expected,  the  results  of  the  tests  show  that  no  harmful 
effects  occurred  due  to  operation  of  the  fans  in  this  service. 


Outline  of  Tests 


Test  Date  Car  No. 
Mo.    loaded  (PEE) 


Car  No.  of 
Type  crates 


Refrigeration 


Routing  Shipper 


1-A     1/17       65033     Fan  360 


1-B     1/17       73483     Std.  320 


2-A     1'18       65309     Fan  320 


2-3     1/18       63032     Std?/  320 


3-A     1/22       65765      Fan  318 


3-B     1/22       6216^     Std.  318 


4-A     1/23       65725      Fan  320 


4-b      1/23       75625      Std.  320 


5-A     1/24       64974     Fan  318 


5-E     1/24       9C107     Std.  318 


6-A     1/25       64758     Fan  320 


Fans  on;  281bs.  pkg.      SP,  HI, 
ice/crate;  12,000  Erie 
lbs.  too-ice.  1/ 


28  lbs.  pkg.  ice/ 
crate;  12,000  lbs. 
ton-ice . 


Do. 


Fans  or.;  30  lbs.  okg.  S?,  HI, 
ice/crate;  10,800  lbs.  OT,  LV. 
top-ice . 


30  lbs,  pkg.  ice/ 
crate;  10,800  lbs. 
top-ice 


Do. 


6-B     1/25       93766     Std. 2/318 

1/  Bunkers  l/8  to  1/4  full  of  "old" 
2/  Tod  bulkhead  ooenings  papered. 


Fans  on;  30  lbs*  pkg.  3?,  RI, 

ice;  10,200  lbs.  tco-  Erie 
ice. 

30  lbs.  pkg.  ice;  SP,  HI, 

10,200  lbs.  top-ice.  B&0 

Fans  on;  30  lbs.  pkg.  SP,  RI, 

ice,  15,000s  lbs.  ton-  GT}  LV. 
ice. 

30  lbs.  pkg.  ice;  Do. 
15,000  lbs.  top-icel/. 

Fans  on;  30  lbs.  okg.  SP,  HI, 

ice;  15,000  lbsv  top-  B&0 
ice. 

30  lbs.  pkg.  ice;  SP,  RI, 

15,000  lbs.  top-ice.  Erie 

Fans  on;  30  lbs.  t>kg.  S?,  RI, 

ice;  15,000  lbs.  top-  GT,  LV. 
icei/. 

30  lbs.  pkg.  ica;       .  SP,  RI, 

15,000  lbs.  top-icel/  1TO 

ice  when  cars  were  loaded. 


Am.  Ft.  Crs. 
Do. 

West.  Fr.  Grs, 
To. 

Bright 
Do. 

Kat*l.  Grs. 
Do. 

Church 
Do. 


Tetosian 
k  Wahl 


Meyers 


1 


Table  lo    Temperature  of  air  under  floor  rack  at  north  and  south 
doorv/ays  and  outside  of  lettuce  oars  enroute  frrin  Imperial  Valley p 
California  to  New  YorkB  New  Yorko     Jan«  17  to  Febo  10fl  1947e 


car 


Date 

shipped    Posit  ion 


Load0 
— vr. — 


Day  3 


5 

~trr 


6  7 


6 


F, 


10    11  12 


13 


r  o 


14     15  Da-, 

TV 


r  o  ro 


Tra nsit  Period 
Av0  Temp, 

"  IT,  — 


'F. 


1-A 
Fan 


1/17 


Inside,  K, 


33  34  33  32  32  33  3?  32  33  33  32  32 
37        35    34    33    33     33    34    34    33    33    —  34 


11 
11 


32.9 
x 1  q 


Outside 

No  record 

(s 

lnils 

r  to 

1- 

S). 

1  -8 

Stdo 

1/17 

Inside,  No 

s. 

38 
37 

37 
38 

35 
36 

35 
35 

34 
34 

34 
34 

35 

35 

34 
33 

34 
34 

33 
34 

C  O 

35 

11 

11 

34.7 

35o0 

uuxsne^  mx« 
-Yine 

o  a 

64 
34 

r.  X 
iJO 

29 

cc 
DO 

23 

00 
20 

27 

C  L 

28 

39 

46 

34 

50 
31 

46 

26 

30 

2 -A 
Fan 

1/18 

Inside,  ?. 

o 

*->o 

32 
33 

32 
32 

31 

33 

31 

32 

32 
31 

32 

31 

32 
31 

32 
31 

32 
32 

xo 
32 

32 
32 

9 

Q 

31 0  3 
31.8 

Mir.. 

67 
32 

27 

54 
26 

0  L 
25 

fr 

OO 

36 

37 

ctH 

%ti 

*-■  0 

40 
38 

49 
43 

55 
39 

43 
40 

• 

Std„ 

j  n  s  x  o  e  ,  ru 

S  0 

Tape 

33" 

torn, 
33 

32 

oc 

32 

32 

32 

32 

32 

32 

32 

9 

or.  •  c 

Outside,  t^ajc0 

65 
26 

43 
21 

50 
20 

58 
IS 

53 
30 

4  5 

32 

38 
30 

40 
32 

37 

3~A 
Fan 

.-  1/22 

Inside,  N. 

S. 

31 
39 

31 
35 

31 
3? 

31 
34 

31 

32 

31 
32 

31 
32 

31 
T? 

31 

32 

31 
32 

31 
32 

31 

32 

8 
3 

31  oO 
33o4 

Outside,  Waxo 
Min. 

78 

80 
41 

70 

60 
28 

65 
29 

37 

26 

38 
31 

28 

3-B 

Std„ 

1/22 

Ins  ide  ,N, 

33 
34 

33 
34 

33 
34 

33 
33 

33 
x ■? 

3  3 
32 

■ 

32 

33 
33 

33 
33 

33 
34 

33 

6 
8 

33e0 
3301 

Outside,  Max. 

Mir.o 

67 

79 

33 

57 
31 

69 
31 

62 
34 

49 

41 

41 

29 

56 
35 

59 
39 

55 

50 

4 -A 

Fan 

1/23 

Inside,  N0 

s. 

37 

-37 

37 

33 

35 

34 

35 
34 

34 
3* 

34 
34 

33 
33 

34 

33 

34 

34 

33 

C3«o 

8 
8 

34»8 

Mir.o 

 'n  — 

•  -  fr~ 
33 

'55 
53 

"82 
2b 

BfeT 
31 

44 

31 

37 
28 

3$ 

21 

20 

3o 

32 

28 

53 

24 

31 

19 

0 

3 

4-E 
Stdo 

1/23 

Inside,  K. 

e 

o  • 

42 

Ho  r 

39 

ecord 

3S 
»  " 

38 
lock 

36  35 
stopped 

33 

» 

33 

35 

35 

34 

34 

8 

35  0  4 

Outside,  !Zax0 
lain. 

72 

77 
35 

68 

62 
26 

52 
32 

45 
32 

31 

51 

37 
23 

45 
21 

3P 

32 

33 

29 

35 
26 

46 

32 



°- 

C  —  * 

Fan 

1/24 

Inside,  N, 
S. 

39 
33 

35 
33 

1  -1 

33 

32 
33 

32 

Oo 

32 

?  1 

32 
33 

31 
33 

31 
33 

31 

31 

^  

9 

^,9  " 

32.8 
33.0 

Outside,  Max. 

Kir  o 

76 

86 
42 

70 
37 

69 
38 

61 
28 

36 
31 

36 
32 

30 

22 

47 

2  3 

34 

32 

37 
26 

48 
40 

6-R 
St  6*. 

1/24 

Inside,  No 
^ . 

41 
33 

37 
3o 

34 
34 

x% 
33 

3X 
1 7 

32 
32 

32 

32 

32 
32 

32 
32 

32 
32 

32 
32 

32 
32 

9 
9 

33.8 
32.8 

Outside,  !£ax. 

iii  n. 

32 

36 

67 

C  t> 

64 
34 

55 

33 

32 
27 

36 
20 

32 
20 

24 

17 
7 

c— A 
Fer. 

Inside,  N. 

Se 

34 
35 

36 
35 

3o 

X 

w  <*/ 

34 

34 
32 

34 
31 

34 

30 

34 

29 

34 

30 

34 

30 

34 

29 

33 
28 

32 
29 

33 
30 

23  — 

9 

9 

34.6 

Outsid«p  k'ax. 

51  i  X.  a 

71  . 

32 
39 

73 
32 

69 
39 

40 

30 

r>  r. 

23 

27 
17 

27 

19 

26 

20 

•t  X 

19 

49 
33 

19 
11 

2? 
13 

37 
30 

29  — 
I'i  14 

^=  r> 

•Stdo 

1/25 

Irside,  No 
S. 

42 

40 

40 

40 

39 

39 

40 

38 

36 
35 

33 
33 

33 

32  - 

32 

32 

33 
31 

33 
31 

9 
9 

36o  1 
35.1 

Outside,  Maxo 

i'dt  o 

71 

81 

36 

72 

33 

68 

36 

3b 

29 

25 
22 

26 
15 

28 
13 

27 
17 

33. 
25 

47 
33 

Inside  temperatures  at  midnighto 

Outside  r.ir.imum  generally  before  noon"  and  ma.'in;uir  genertlly  after  noon. 


* 


Table  2.    Inspection  of  top-ice  at  destination. 


'lest     Type  of  car 
Car       and  amount 
of  top-ice 


1-A 


1-B 


2-A 


No.  days, 
loading  to 
inspection 


Amount  of  ice. 


Fan 

12,000  lbs, 
l/ 


Standard 
12,000  lbs, 


Fan 

10,800  lbs, 


12 


11 


11 


2-B  Standard 

10,800  lbs, 
2/ 


3-A  Fan 

10,200  lbs. 


11 


12 


Large  quantity  of  top— ice  over  entire 
load  exceot  at  one  end  of  car  where  3 
stacks  next  to  the  bunker  were  bare. 
Small  quantity  of  bunker  jce  at  load- 
ing and  inspection. 


Top-ice  almost  to  ceiling  at  doorway, 
sloping  gradually  to  5"  thick  at  one 
end,  and  leaving  1§  stacks  bare  at 
the  other  end. 

Top-ice  at  cestarline  about  4-"  deep  at 
doorway,  10"  at  quarterlength  and 
sloping  to  no  ice  at  the  bunkers, 
leaving  one  to  three  stacks  bare. 
Part  of  row  adjacent  to  south  wall  of 
car  bare  of  ice. 

Top-ice  approximately  3/4  to  ceiling 
at  doorway  and  quarterlengths  sloping 
off  to  no  ice  at  bunkers,  leaving  l/4 
to  1-3/4-  stacks  bare  at  each  end. 

Top-ice  averaged  7"  deep  at  doorway, 
11"  at  quarterlength,  and  sloped  off 
toward  bunkers  leaving  l/2  to  1  stack 
bare  at  each  end. 


Estimated 
Average  depth 
of  top-ice 


14" 


10" 


4M 


12" 


7.5" 


3-B 


4-A 


4-B 


5-A 


5-1 


6-A 


6-B 


Standard 
10,200  lbs, 


Fan 

15,000  lbs, 


Standard 
15,000  lbs, 

y 


ii 


14 


fan 

15,000  lbs, 


Standard 
15,000  lbs. 

1/ 


Fan 

15,000  lbs. 
1/ 


Standard 
15,000  lbs 
1/2/ 


11 


12 


16 


10 


Small  quantity  of  top-ice  remaining 
except  at  doorway  oosition  where  it 
was  12-15"  deep.    About  3  stacks 
bare  at  each  banker,  row  along  north 
wall  mostly  bars. 

Top-ice  approximately  12-13"  deeo  at 
doorway  and  quarterlenghts,  sloping 
to  bunkers  leaving  up  to  2  stacks 
bare  at  the  ends  of  the  car 


Top-ice  irregular  in  quantity,  rang- 
ing from  13"  at  quarterlength,  5"  at 
doorway,  to  none  at  bunkers,  aonrox- 
imately  1  stack  bare  at  each  end. 
Small  quantity  of  bunker  ice  at  load- 
ing and  inspection. 

Top-ice  14-"  at  doorway,  10"  at  one 
quarterlength,  and  covering  all 
stacks  to  bunker  in  one  end,  over 
four  stacks  entirely  bare  of  ice  in 
other  end.    Considerable  ice  settled 
down  between  crates. 

Small  amount  of  too-ice'  regaining. 
Stacks  from  quarterlengths  to  bunkers 
bare.    Considerable  quantity  of  ice 
settled  between  crates'  in  transit. 

Large  quantity  of  too-ice  over  load 
exceot  at  the  ends  of  the  car;  1/2  to 
1  stack  at  each  bunker  bare  of  ice. 
Small  amount  of  bunker  ice  at  load- 
ing and  insnection. 

Load  well  covered  with  top-ice  exceot 
for  small  areas  in  corners  at  one 
bunker  and  at  north  side  doorway.  Ice 
approximately  17"  at  doorway  center- 
line  and  at  quarterlengths.  Small 
amount  of  bunker    ice  at  loading 
and  at  inspection. 


5" 


1/  Bunkers  1/8  to  1/4  full  of  "old"  ice  when  cars  v.ere  loaded. 

2/  Top  bulkhead  openings  paoered. 

3/  Top  layer  of  crates  loaded  sidewise. 


9.5" 


8.5" 


5" 


1" 


14" 


16" 


TOP  ICE 


■  II     I  I  If  II 


^  L 


SIDE  VIEW 




f 

,         .  i.  _. .  ... 

— . 

V 

1  

h  1 1 

CAP  K  A 


TOP  ICE 


TOP  VIEW 

Fan,  12,00O#  top  ice,  bulkhead  openings  not  papered,  bunkers 
one-fourth  full  of  "old"  ice,  inspected  12  days  after  loading, 
(Fan  belt  broken  at  left  end  of  car). 


j_  ,  -j~ 


TOP  ICE 


SIDE  VIEW 


TOP  ICE 


TOP  VIEW 


4-4 


X 


Car  I  Bs     Standard,  12,000#  top  iae„  bulkhead  openings  not  papered, 
bunkers  dry,  inspected  11  days  after  loading. 


LONGITUDINAL  VIEWS  .OF  TOP  ICE  SHOWING  RELATIVE  DEPTH  AT  THE  CENTRELINE 
AND  DISTRIBUTION  OVER  THE  TOP  LAYER  OF  CRATSS  AT  TLVE  OF  UNLOADING. 


— 1 


TOP 


—  f  

T  -f- 

.  [DE  VIEW 


ICE 


T  r 
i 

 i — i  ~- 

TOP  ICE 

Car  2  A: 


TOP  vie?; 


Fan,  1Q,300#  top  ise,  bulkhead  openings  not  papered,  bunkers 
dry,  inspected  11  days  after,  loading. 


 j  1 

1 

L__4 — 

  ! 

7 


Car  2  B 


TOP  ICE 
SIDE  VIEW 


 1  ..  _  j_ 


TOP  ICE 


 L  


TOP  VIEW 

Standard,  10,Q0O#  top  ice,  bulkhead  openings  papered,  bunkers 
dry,  inspected  11  days  after  loading. 


LONGITUDINAL  VIEWS  OF  TOP  ICE  SHOWING  RELATIVE  DEPTH  AT  THE  CENTERLINE 
AND  DISTRIBUTION  OVER  -THE  TOP  LAY^R  OF  CRATES  AT  TIME  OF  UNLOADING. 


TOP  VIEW 


Car  3  A:    Fan,  10,200#  top  ice,  bulkhead  openings  not  papered,  bunkers 
dry,   inspected  12  days  after  loading., 


TOP  ICE 


SIDE  VIEW 


TOP  ICE 


TOP  VIEW 


rrn 


Car  3  Standard,  10,200#  top  ice,  bulkhead  openings  not  papered, 

bunkers  3ry„  inspected  11  days  after  loading. 


LONGITUDINAL  VIEWS  OF  TOP  ICE  SHOTTING  RELATIVE  DEPTH'  AT  THE  CENTERL INE 
ALT)  DISTRIBUTION  OVER  THE  TOP  LAYER  OF  CRATES  AT  TIME  OF  UNLOADING. 


SIDE  VIEW 


TOP  ICE 


TOP  VIEW 


Car  4  A:     Fan,  15,000#  top  ice,  bulkhead  openings  not  papered,  bunkers 
dry,  inspected  14  days  after  loading. 


TOP  ICS 

 4 — ■ — i 

i  i  [  i  1  1—  -1—1  1          H  . 

■  — —    » •  — 

SIDE  VIEW 


7 


/ 


TOP  ICE 


TOP  VIEW 


Car  4  B:     Standard,  15,000$  top  ice,  bulkhead  ooenings  not  oapered 
bunkers  one-fourth  full  of  rtoiV 
after  loading. 


ice,  inspected  14  days 


LONGITUDINAL  VIEWS  OF  TO?  ICE  SHOWING  RELATIVE  DEPTH  AT  THE  GENTEHLIWE 
AND  DISTRIBUTION  OVER  THE  TOP  LAYER  OF  CRATES  AT  TIKE  OF  UNLOADING. 


f 

TUr  lUo 

i 

\  - 

SIDE  VIEW 

1  r  -.  

- 

.  !.      i   i  i — 

top  ycv 
lUr    X  \j  ti. 

i 

s  •  r  r i 

TOP  VIET? 

T 


— I 


Car  5  At     Fan,  15,00G#  top  ice,  bulkhead  openings  not  papered,  bunkers 
dry,  inspected  11  days  after  loading,, 


TOF'TCE 


SIDE  VIEW 


™j — 


X 


TOP  ICE 


} 


— J 


TOP  VIEW 

Car  5  B:     Standard,  lo,OOQ#  top  ice,  bulkhead  openings  not  papered, 
bunkers  dry,  inspected  1*2  days  after  loading. 


LONGITUDINAL  VIEWS  OF  TOP  ICE  SHOWING  RELATIVE  DEPTH  AT  THE  GEKTEHLINE 
DISTRIBUTION  OVER  THE  T'JP  LAYER  OF  CRATES  AT  Tliv'E  OF  UNLOAD ING . 


L 


TOP  ICE 


III  I 


TTT  T 


l  \  ..„,„  J.  L 


side  view 


TOP  ICE 


'  


TOP  VIEW 

Car  6  A i     Fan,  15,000$  cop  ice,  bulkhead  ooenings  not  papered,  bunkers 

one-eighth  full  of  "old"  ice,  inspected  lo  days  after  loading. 


S IDE  VIEW 


TOP  ICE 


TOP  VIEW 


!ar  5  B:     Standard,  15,000$  top  ice,  bulkhead  openings  papered,  bunkers 
one-fourth  full  of  "old"  ice,  inspected  10  days  after  loading. 


LONGITUDINAL  VIEWS  OF  TOP  ICE  SHOWING  RELATIVE  DEPTH  AT  THE  CENTERLIHE 
AND  DISTRIBUTION  OVER  THE  TOP  LAY??  OF  CRATES  AT  TIME  OF  UNLOADING. 
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